BAI BAO KHOA HOC

UNG DUNG MO HINH PHAN BO VAN TOC THEO PHUONG NGANG
VA QUAN HE MUC NUOC - LUU LUQNG DPE TiNH TOAN LUU LUQNG
DONG CHAY SONG LO TAI TRAM THUY VAN VINH TUY,

TINH HA GIANG

Pham Vin Chién'

Tém tit: Bai bdo nay trinh bay két qua tinh todn heu lwong dong chay ngay luu vuee séng Lo tinh dén
tram thuy van Vinh Tuy, tinh Ha Giang sit dung mé hinh phdn bé vén toc theo phirong ngang va quan
hé mye mede - heu lwong. Chudi sé liéu dong chdy ngay thoi ky 2012-2018 dwoc sir dung dé xdc dinh
cde hé so cia dwong quan hé va gia tri thich hop ciia thong sé mé hinh. Két qua thé hién rang hai
phirong phdp thé hién rat tot gid tri thuc do. Sai sé can qudn phiwong, sai s6 tuyét doi trung binh ciia
leu heong bang 10% bién dd lwu leong ghi nhdn tai tram, hé s6 twong quan va Nash-Sufficient l6n hon
0.78. Sau d6, hai phwong phdp dwoc sir dung d@é khéi phuc heu heong dong chay tir nam 1972 dén 2012.
Cdc két qua khoi phuc sé la nguon dir lidu hitu ich cho cdc nghién civu khai théc sie dung bén viing tai
nguyén nude va danh gid sw bién dong cia dong chdy trén lwu vuee séng dudi anh huong ciia cde diéu

kién tw nhién va nhan tao.

Tir khoa: Séng L, M6 hinh phan bé vén tdc theo phuwong ngang, Quan hé myc nude - luu luong.

1. GIOI THIEU CHUNG

Luu lugng dong chdy 1a mot trong nhiing dac
trung thuy van quan trong trong céc nghién ctru
ngap lut, han han badi vi n6 trg gitp cho viée (i) xac
dinh dién tich ngap va kho han, (ii) xay dung cac
ban do rai ro va hiém hoa do ngéap hodc han han
gdy ra, (iii) quan tric ciing nhu danh gia sy bién
dong cua dong chay trén bé mat luu vuc. Tuy
nhién, dudi tac dong két hop cua (i) bién ddi khi
hau va sy thay d6i cac dic trung khi tuong, (i) thay
d6i bé mat dém luu vuc va qua trinh d thi hoa, (iii)
céc hoat dong ciia con ngudi, (iv) su bién dong cua
long din ma viéc tinh toan chinh xac lwu luong
dong chay tai cac vi tri doc song la hét strc can
thiét, nhat 1a ddi v6i cac song mién nai noi c¢6 dia
hinh 1ong séng thay d6i phirc tap, d6 ddc 1ong song
16n, miat cat ngang song thudng hep va doc. Hon
nira, s6 liéu Iuu Iugng dong chay khong chinh xac
c6 thé dan dén cac két qua tinh toan dong chay thiét
ké va cac bién phap phong chdng rui ro thién tai s&
khong hi¢u qua (Chow, 1959; Wark, et al 1990).

Pé tinh toan Iwu lwong dong chay tai cac mat

! Khoa Ky thudt tai nguyén nuée, Truong Pai hoc Thuy loi
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cat ngang khong ché trén song, cic biéu d6 quan
hé (nhu duong cong muc nudc - luu lugng), cac
cong thue kinh nghiém, cdc mo hinh toan thuong
dugc st dung boi vi luu lugng dong chay khong
thé x4c dinh truc tiép ma thuong duoc xac dinh
thong qua cac dac trung trung gian nhu: myuc nudc
(d6 sau), van toc dong chay (Chow, 1959). Puong
cong quan hé¢ muc nude — luu lugng cho phép tinh
toan va du bao luu luong dong chay dua trén cac
sb liéu, dir liéu quan tric va dy bao muc nudc,
trong khi do cac cong thure kinh nghiém nhu cong
thiec Manning (Wark, et al 1990) thi Iuvu luong
dong chay duoc xac dinh dua trén cac yéu td nhu
dién tich mat cat wét, ban kinh thuy luc, 46 dbc
long séng, d6 nham bé mat day long song va van
téc dong chay. Cac mo hinh toan (bao gdbm md
hinh toan thiy van, thay luc) cling thuong dugc su
dung dé tinh todan mo phong dong chay. M6 hinh
toan thily van nhu mo hinh mua — dong chay cho
phép md phong luu lugng dong chdy tir cac dac
trung cua luu vyc, khi tuong, khi hau. M6 hinh
toan thuy luc (bao gém cac md hinh mét, hai va
ba chiéu) cho phép tinh toan Iuu lugng dong chay
sau khi x4c dinh dwgc van téc va muc nuée (do
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sdu). M6 hinh thuy luc yéu cau sé liéu dau vao 1a
cac dir li€u dia hinh day long song, sb liéu muc
nude va luu luong tai cac bién ciia mién tinh toan.

Trong cadc md hinh toan thuy lyc thi mé hinh
trung binh d6 sau phan bd theo phuong ngang
ciing hay duoc sir dung, nhat 1a trong cac truong
hop xac dinh nhanh cac dac trung thuy dong luc
va bun cat tai cic mat cat khéng ché. Pham Van
Chien (2016) da phat trién va sur dung mo hinh
phan b6 vén tdc theo phuong ngang mo phdng cac
dac trung thuy dong luc ctia dong chay (tr do cho
phép xéac dinh luu lugng dong chay) cho cac kénh
dan c6 hinh dang khic nhau trong phong thi
nghi€ém. Darby and Thorne (1996) cling da su
dung mé hinh phan bd vén téc theo phuong ngang
dé xem xét danh gia sy thay d6i cua luu lwong
dong chay do anh hudng ctia tham phu thuc vat tai
cac bai ven song. Pham Van and Chua (2020) da
mg dung md hinh phan bd vén tdc theo phwong
ngang dé danh gia su thay ddi cua Iuu luong bun
cat day chuyén qua cdc mit cit song khdng ché.
Céc vi du néu trén khang dinh ring mé hinh phan
bd van tdc theo phuwong ngang hoan toan cé thé
dugc sir dung dé xac dinh luu lwgng dong chay
song Lo6.

Muc ti€u chinh cua nghién clru nay 1a tinh toan
xac dinh luu lugng dong chdy song Lo tai tram
thiy van Vinh Tuy, tinh Ha Giang str dung (1)
duong cong quan h¢ muc nude — Iuu luong va (ii)
mo hinh phin bd van tdc theo phuong ngang.
Chudi s6 liéu muc nude va luu luong dong chay
ngdy tir ndm 2012 dén 2018 dugc st dung cho cac
muc dich xay dung duong cong quan h¢ cling nhu
hiéu chinh thong sb va kiém dinh mé hinh phan bd
van toc theo phuong ngang, trudce khi ching duoc
ap dung dé khoi phuc chudi sé liéu dong chay tir
nam 1972 dén 2012 tai mit cit khdng ché.

2. LUU VUC NGHIEN CUU

Séng Lo bat ngudn tir Van Nam (Trung Qudc)
chdy vao nudc ta tai xa Thanh Thiy huyén Vi
Xuyén tinh Ha Giang trude khi chdy vao dia phan
tinh Tuyén Quang, mot phan dién tich cta céc tinh
Lao Cai, Phu Tho. Chiéu dai song chay trén dia phan
tinh Ha Giang 13 97 km (néu ké ca phan Trung Qudc
14 284 km), v6i tong dién tich luu vuc tinh dén tram
thiy vin Vinh Tuy 1a 10104 km® (trong d6 c6
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khoang 8000 km® lwu virc ndm bén Trung Qudc).
S6ng Lo thude dia ban tinh Ha Giang c6 nhiéu thac
ghénh, bai bdi cat, soi va ubn khic xuét hién nhiéu
vi tri doc song. P dbc long song 16n (khoang
0.25%0), séng c6 ngudn thuy ning phong phu, véi
nhidu bac thang thuy dién dong thoi ciing 1a ngudn
cap nudc va dién chinh cho cac hoat dong kinh té
trong diém cua tinh Ha Giang. Cac phy hru chinh
cua song Lo thugc tinh Ha Giang 1a song Mién, song
Con va song Ngoi Sao (Hinh I). Luu vuc song Lo
c6 lwong nudc trung binh nhiéu nim 16n, véi
module dong chay trung binh nhiéu nim tai Vinh
Tuy khoang 33.2 (I/skm?). Mua lii kéo dai tir thang
VI dén thang IX va luong dong chay mua 1 chiém
khoang 74.6% lugng dong chay nam. Lii 16n thuong
xay ra vao céc thang VII va VIII, trong khi d6 dong
chay kiét nhat thudng xuét hién vao thang IIL.
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Hinh 1. Ban do luu viec séng Lo
tinh dén tram Vinh Tuy

3. PHUONG PHAP NGHIEN CUU

3.1. M hinh phén b vén téc theo phuong ngang

Mo hinh phan bb van téc theo phuong ngang
da duoc sir dung dé xac dinh van téc trung binh do
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sau thuy tryc, do sau thuy truc va luu luong don vi
(g = UxH), tir do x4c dinh luu lugng dong chay
chuyén qua mat cét khéng ché tai mdi thoi diém
hay g v&i mdi myuc nudc nhit dinh. M6 hinh
phin bb van tdc theo phwong ngang giai hé
phuong trinh dic trung duoc bién d6i tir hé
phuong trinh Reynolds c6 dang nhu sau (Wark, et
al 1990; Pham Van Chien, 2016):

oU ngnz

gHS, +§(HVEJ - H

Trong d6 U la van tbe trung binh do sau thuy
truc (m/s), y 1a ki hi¢u theo phuong ngang, S la

U>=0 (1)

d6 dbc long song theo phuong dong chay,

B, =1+ 82 ++S? 1a h¢ sb hinh dang véi S, va

Sy lan luot 1a d6 déc day long song theo phuong
doc va theo phuong ngang, n 1a hé sb nham, H 1a
d6 sau thuy truc (m), v 1a hé sb nhét dong hoc
(m*/s), g gia toc trong truong (m/s?). Hé sé nhét
dong hoc dugc tinh toan theo cbéng thuc
v=0.16xU~xH (Wark, et al 1990; Pham Van
Chien, 2016), voi U-la van toc ma sat day.

Phuong trinh (1) 1a phuong trinh dao ham riéng
bac hai. Vi thé, rat kho dé xac dinh nghiém giai
tich cia phuong trinh do cac dai lugng trong
phuong trinh phu thude 1an nhau va phy thudc vao
bién dang can xac dinh. Do d6, phuong phap lip
Newton-Raphson da dugc st dung dé xac dinh
nghiém gin dang hay con goi 1a nghiém s cua
phuong trinh (1), dong thdi chuong trinh dugc
thuc hién sir dung ngoén ngit 1ap trinh MATLAB.
Cu thé, mg v6i méi myc nude nhat dinh, mat cit
ngang song duoc chia thanh N diém nut tir b trai
qua bd phai (N=501 diém nat, xem chi tiét trong
Hinh I). Sau do, phuong phap ldp Newton-
Raphson dugc ap dung dé xac dinh gia tri cia van
tdc trung binh d6 sau tai mdi nut.
vz, =v/ L) ®)

1) ,

Trong d6 v/, lan luot 1a van toc trung binh d6
sau thuy tryc tai node thtr j, budc 1ap thu i+1, U/
1a van toc trung binh do sau tai no@e thir j va budc
lap thiri, £(U’) la ham cua van toc tai node thir j
vad f'(U’)la dao ham bac nhat ctia ham £ (U /).
Ham 7 (U’) dugc thé hién nhu sau:
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f(U7)=gHS, +£(Hva—Uj—g—U2. (3)

oy oy

Luu lwong dong chay chuyén qua mit cit
khéng ché duoc xac dinh theo cong thirc sau:

Q=Z%(q,~ ) dy “)

voi dy 1a khoang cach giita hai diém node hay
hai thiy tryc lién tiép, ¢; va gj1 lan lugt 1a huu
lugng don vi tai node hay thuy truc tha j va j+1.
Ung véi mdi muc nude xac dinh, cac dir liéu dau
vao can thiét cho tinh toan khi sir dung mo hinh
phan bd vén tdc theo phuong ngang s& bao gdm
dia hinh mit cit ngang song va do doc day long
song theo phuong doc Sy. Luu ¥ rang do dbc day
long song theo phuong ngang S, dugc xac dinh
dua trén chénh léch cao trinh day long song gitta
cac node va khoang cach dy.

3.2 Puong cong quan hé¢ mure nwéc - luu hegng

Dya vao chudi sé liéu lwru luong va do siu
dong chay ngay quan tric dugc tai mat cat song
khéng ché trong khoang thoi gian tir nim 2012
dén 2018 (Hinh 6), duong cong quan hé myc nudc
— Ivu luong dang ham mii da dugc lya chon trong
nghién ctru nay. Cu thé, dudng cong quan hé cé
dang nhu sau (Chow, 1959):

oY
Q= axexp {_(?j } )

trong d6 a, b va c 1a cac hé s dugc xac dinh
dua trén céc s lidu luu luong va muc nudc do dac
tai tram thuy van Vinh Tuy (Hinh).

4. KET QUA VA THAO LUAN

4.1 Két qua lwu lwong dong chay khi sir
dung mo hinh thuay luc

Trong mo hinh phan bd van toc theo phuwong
ngang, thong s6 chinh can xac dinh 13 hé s6 nham
bé mit day 1ong séng . Trong nghién ciru nay, hé
s6 nham cua bé mit day long song tai mat cat
khdng ché dugc xac dinh theo phuong phap thir sai,
voi cac gia tri ciia hé s6 nham n thay doi trong
khoang tir 0.02 dén 0.08. Bén chi tiéu sai sd: (i) sai
s6 can quan phuong - RMSE, (ii) sai s6 tuyét ddi
trung binh - MAE, (iii) hé sé twong quan giita gia
tri tinh toan va thuc do - r va (iv) hé s6 Nash-
Sufficient - NSE da duogc st dung dé danh gia dinh
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luong sy phu hop gitra gia tri tinh todn so véi gia tri
thue do. Chudi s6 liéu myc nude va lwu lwong ngay
thuc do nam 2014 da duoc hra chon cho budc hiéu
chinh théng sé nham, trong khi chudi s6 liéu dong

chay nam 2015 va 2017 dugc sir dung dé kiém dinh
md hinh, trude khi mé hinh dwoc ap dung dé khoi
phuc chudi luu lwong ngay ciling nhu xac dinh van
tdc dong chay tir naim 1972 dén 2012.

Bang 1. Bang thong ké gia tri ciia cac chi tiéu sai so cho hi¢u chinh thong s6 mo6 hinh

RMSE MAE
7 m’/s % m’/s % ! NSE
0.040 362.63 10.51 353.30 10.24 0.95 0.30
0.045 129.26 3.75 84.76 2.46 0.95 0.88
0.050 187.45 5.43 135.87 3.94 0.95 0.74

Hinh 2 thé hién két qua dudong qua trinh luu
lwong dong chay ung véi cac hé s nham n = 0.04,
0.045 va 0.05, trong khi @6 gia tri ctia 4 chi tiéu
sai s6 (RMSE, MAE, r va NSE) dugc théng ké
nhu trong Bdng 1. D& dang nhan thiy ring tmg
v6i hé sb nham bé mat day 1ong séng n = 0.045
cho két qua mé phong luu lwong dong chay tot
nhit tai mat cat khong ché. Sai sb can quan
phuong va sai sd tuyét dbi trung binh cua lhru
lwong (mg véi gia tri hé s6 nham néu trén lan lugt
1a 360 va 350 m’/s. Cac gi4 tri sai s6 nay chiém
khoang 10.5% lwu lwong dong chay 1on nhat ghi
nhan tai mat cit khéng ché. Hé sb tuong quan
gitta luu lugng tinh toan va thuc do 1a 0.95, trong
khi @6 hé sb NSE 1a 0.88. Cac két qua trén thé
hién rang mé hinh phan bd theo phuong ngang da
tai hién kha tot luu lugng ngay thuc do nam 2014.

Két qua kiém dinh mo hinh phan bd van tdc
theo phuong ngang st dung chudi sb liéu dong
chay nim 2015 va 2017 duoc thé hién lan luot
nhu trén Hinh 3 va Hinh 4. Dong chay nam 2015
(ndm dong chdy nhd) va nam 2017 (ndm dong
chay 16m) dugc lwa chon dé kiém dinh mé hinh
nhim muc dich danh gia d0 chinh xac cia mo
hinh phéan bd van tdc theo phuong ngang tmg véi
cac trang thai dong chay khac nhau. Luu y rang hé
s6 nham n = 0.045 duoc sir dung trong mo phong.
Tuong tu nhu cic két qua hiéu chinh, mé hinh
phan bé van téc theo phuong ngang ciing thé hién
rat t6t luu lugng dong chay ngay thuc do tai mat
cat khong ché, nhat 1a dong chay trong mua kiét.
Sai s6 can quan phuong va sai s tuyét dbi trung
binh cua lvu luong bang khoang 10% bién d6 cua
luu luong thyc do. Hé sb tuong quan r 16n hon
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0.86 va hé s6 NSE 16n hon 0.78. Cac két qua trén
khang dinh ring hé s nham di sir dung 13 chap
nhan duoc va hoan toan cé thé duge st dung dé
khoi phuc chudi luu lugng dong chay song Lo tai
tram thuy van Vinh Tuy trong thoi ky tor nam
1972 dén 2012.

Bang 2. Bang thong ké gia tri cia cac chi tiéu
sai s0 cho kiém dinh mo hinh

Nim BRMSE 3 MAE r NSE
m’/s % m’/s %

2015 | 157.0 | 10.75 | 1143 | 7.83 | 0.863 | 0.776

2017 | 172.1 | 6.04 | 98.1 344 10942 | 0.876
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Hinh 5 thé hién két qua md phong luu ugng dong
chay va vén tdc trung binh mit cat tir mo hinh phan bd
van toc theo phuong ngang cho thoi ky tir nam 1972
dén 2018. C6 sy trong dong chit ché giita do sdu (tai
vi trf y=37.2 m, xem chi tiét trén Hink I) va luu luong
dong chay trong mit cit khong ché. Trong cac thang
mua kiét khi do sau dong chay trong song nho va voi
bién d6 khoang 3.80 m thi luu lugng dong chay tuong
mg 1a 100 m*s va bién do ciia van téc dong chay
khoang 0.6 m/s. Nguoc lai, bién do ctia van tc va luu
lugng dong chay trong mua 1i lan luot 1a 4.5 m/s va
3450 m’/s, tuong Ung voi d6 sdu thiy truc 16n nhit
khoang 5.0 m. Luu luong dong chay nam trung binh
nhiéu nam (tir 1972 dén 2018) khi sir dung md hinh
phan b theo phuwong ngang 1a 347 m¥s. Gia tri nay
tuong ty nhu gia tri dong chay nam trung binh do dac
(344 m’/s) trong thoi ky tir nim 2012 dén 2018.
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4.2. Két qua lwu lwong dong chay khi sir
dung dwong cong mue nwée - lwu lwgng
Hinh 6 thé hién dudng cong quan hé muc nudc
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- luu luong tai mat ct khéng ché dua trén chudi
s6 liéu dong chay ngay thuc do trong thoi ky tir
nam 2012 dén 2018. Gié trj clia cac hé s trong
phuong trinh (5) cu thé nhu sau: a = 5347, b =
4484, ¢ = -11.016. Gia tri cua cac chi tiéu sai s6
cta luu luong 14 RMSE = 89 m?/s (bang khoang
2.6% gia tri luu lugng 1on nhét ghi nhén tai mat
cit khong ché), MAE = 38.3 m?/s (chi bang 1.1%
bién d6 cua luu lugng thuc do), r = 0.971 va NSE
=0.943.

Hinh 7 thé hién dudng qua trinh luu luong
dong chay ngay trong thoi ky tir nim 1972 dén
ndm 2018. Tuong ty nhu phuong phip mé hinh
phan bd van téc theo phuong ngang, luu lugng
dong chay bién dbi kha twong dong véi su thay
d6i muc nuéc theo thoi gian. Luu luong dong
chiay nim trung binh nhidu nam (tir 1972 dén
2018) udc tinh tr duong cong quan hé myuc nudc -
Iyu lwong 1a 332 m?/s.
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4.3. Théo luian

Két qua tinh toan thé hién ring duong cong
quan hé myuc nudc - luu lwong cho cac két qua
wdc tinh luu lwong dong chay tuong d6i tot so véi
phuong phap mé hinh phan bd theo phwong
ngang, mac du phuong phap nay kha don gian. Sai
s6 cin quin phuong va sai s tuyét ddi trung binh
cua luu lugng xac dinh tr phuong phap nay nhd
hon 4 1an so v6i phuong phap mé hinh, trong khi
d6 hé sb twong quan va hé sé NSE ciing 16n hon
va rat gén mot. Nhu vay, véi chudi dit liéu san co
vé muc nudc va lwu lwong dong chay (tir nim
2012 dén 2018) thi phuong phap dudng cong quan
hé muc nude - luu lugng kha phut hop cho khéi
phuc luu lugng dong chay tai mat cat khong ché
(tram thily van Vinh Tuy).

Mic du cac két qua md phong tir mo hinh phan
b6 van tdc theo phuong ngang tai hién kha tot luu
lugng thuc do. Su khac biét giira két qua mo phong
va do dac van con ton tai, nhit la ung vdi cac trudong
hop dong chay li. Két qua mo phong tir mo hinh
thién nho so véi gid tri thuc do trong cac truong hop
dong chay lii. Nguyén nhan dan dén sy khac biét nay
c6 thé 1a do (i) bo qua anh hudng ctia dong chay thir
cap va dong chay theo phwong ngang sinh ra do
dong chay Iii trong tinh toan, (ii) bé qua lugong nudc
bd sung va nhap bén, (iii) chua xem xét dén anh
huéng cua thay dbi day long dan, (iv) hodc ciing ¢6
thé do sir dung hé s nham Ia hang sé trong qua trinh
mod phong. Cac van dé& nay s& duoc thuc hién trong
cac nghién cliiu tiép theo khi xem xét (i) bd sung
thém cac thanh phan thé hién anh huong cta dong
chay thtr cdp va lugng nudc bd sung va nhap bén
trong phuong trinh (1), (ii) phét trién module bién
d6i hinh thai nham cho phép mé phong thay d6i day
long sdng trong mit cat khng ché.

Van toc dong chay ciing dugc xac dinh khi st
dung phuong phap mé hinh phan bé theo phuong
ngang, trong khi d6 diéu nay 1a khong thé thuc
hién dugc khi st dung phuong phap duong cong
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quan hé myc nudc - luu lugng. Do do, viéc Kkét
hop hai phuong phap tai mat cat khong ché s& cho
phép mé phong va khoi phuc cac dac trung van
tdc, d6 sau va luu lugng dong chay. Cac Kkét qua
md phong nay 1a ngudn dir liéu tham khao hiru ich
cho cac nghién ciru van chuyén bun cat va bién
hinh long song, hiéu chinh va kiém dinh khi sir
dung cac mo6 hinh thuy lyc mot chiéu trung binh
mat cit hoac cac mé hinh thuy dong luc hai hodc
ba chiéu. Cac ndi dung nay sé& dugc thuc hién
trong cac nghién ctru tiép theo lién quan dén khai
thac str dung bén virng ngudn tai nguyén nudc luu
vuc song L6 thude dia phan tinh Ha Giang.

5. KET LUAN

Mo hinh phan bb van téc theo phwong ngang
va duong cong quan hé¢ myc nudc — luu luong da
dugc ap dung dé tinh toan Iuu lugng dong chay
song Lo tai tram thuy van Vinh Tuy, tinh Ha
Giang. Cac két qua tinh toan thé hién rang:

(i) Hai phuong phap néu trén hoan toan c6 thé
duogc st dung dé khoi phuc chudi sb lidu dong chay
ngay tai mat cat khéng ché. RMSE va MAE cuia luu
lugng chi biang khoang 10% bién d6 ctia luru Iwong
ghi nhén tai tram khi str dung mé hinh phan b theo
phuong ngang. Gia tri ctia cac sai s trén bang 2.6%
Iuu Iwong 16n nhat khi sir dung duong cong quan hé
muyc nudc - luu lwgng. Hé sé twong quan giira uu
lugng tinh toan va thyc do 16n hon 0.86 cho ca hai
phuong phap va hé s6 NSE thi 16n hon 0.78.

(ii) Trong thoi ky tir nam 1972 dén 2018, bién
dd cua luu lugng dong chay ngay trong mua 1i va
mua kiét 1an lugt 1a 3450 va 100 m’/s. Bién d ctia
van tdc dong chay tai mat cit khéng ché 13 0.6 m/s
cho mua ki€t va 4.5 m/s cho mua 1i. Dong chay
nam trung binh nhiéu nim luu vuc séng Lo tinh
dén tram thiy van Vinh Tuy 1a 340 m’/s. Chénh
léch dong chay nam trung binh nhiéu nim wdc
tinh tr mdé hinh phan bd van tdc theo phuong
ngang va duong cong quan hé muc nudc - luu

lwong 1a khong dang ké.
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Abstract:
APLICATION OF CROSS-SECTIONAL VELOCITY DISTRIBUTION MODEL AND
STAGE-DISCHARGE RATING CURVE TO ESTIMATE WATER DISCHARGE IN
THE LO RIVER BASIN AT VINH TUY STATION, HA GIANG PROVINCE

This paper presents computed results of daily water discharge in the Lo rviver basin at Vinh Tuy station,
Ha Giang province by using the cross—sectional velocity distribution model and stage-discharge rating
curve. Observed daily water depth and water discharge in the period from 2012 to 2018 are used to
quantitatively determine regression coefficients of the rating curve as well as modeling parameter in the
cross—sectional velocity distribution model. The results showed that root mean square error and mean
absolute error of water discharge are about 10% of observed magnitude of water discharge at the
station, while correlation and Nash-Sufficient coefficients are greater than 0.87 for the stage —
discharge rating curve as well as for both calibration and validation of the cross—sectional velocity
distribution model. Then, both methods are applied to reconstruct and simulate water discharge in the
period from 1972 to 2012. These simulated water discharge will be useful data sources for studying
sustainable exploitation and utilization of water resources as well as assessment of the flow variability
in the Lo river basin under influences of natural and artificial conditions.

Keywords: Lo river, cross—sectional velocity distribution model, Stage-discharge rating curve.
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